The study of the wetland flora and vegetation of Lake Trichonis, the largest inland lake of Greece, and of the neighbouring Lake Lisimachia (Etoloakarnania, W Greece) revealed 68 vascular plant taxa previously not reported from the area, which are discussed chorologically. Hordeum secalinum and Ludwigia peploides subsp. montevidensis are reported for the first time from Greece.
Introduction
The lakes Trichonis and Lisimachia (Greece, Sterea Ellas, Nomos of Etoloakarnania) belong to the western chain of Greek wetlands running along the coast of the Ionian Sea. Besides extensive coastal delta and lagoon areas the wetland system includes the inland lakes and marshes of Etoloakarnania and Epirus, of which Lake Trichonis is the largest inland lake of Greece. In recent years the wetlands of W Greece, which are all of high ecological and nature conservation value, have suffered significantly from human activities and, according to Psilovikos (1992) , the "ratio of extant to extinct wetlands in the western chain is 1 : 25 with a significant loss of wetlands having occurred in the south". The lakes Trichonis and Lisimachia are included in the European Ecological Network Natura 2000 and conservation measures could be applied in the future following their designation as Special Areas for Conservation (SAC).
Previous, incomplete knowledge on the plant diversity of the two examined lakes originates from Haláscy (1894, , Bornmüller (1928) , Koussouris & Diapoulis (1982) , KoumpliSovantzi (1983) and Koumpli-Sovantzi & Vallianatou (1985) . In the frame of a research currently in progress on the wet meadows and reed thickets of the area, initiated by the Department of Environmental and Natural Resources Management, University of Ioannina, a high diversity of vegetation units (habitat types) was revealed, which advanced the floristic knowledge of the area and the documentation of the rich phytodiversity around the two lakes, particularly Lake Trichonis. The present paper lists vascular plant records previously not published from the area and comments on taxa of special phytogeographical interest.
Study area
Abiotic characteristics. -Lake Trichonis (38°34'N, 21°30'E) covers 96.9 km 2 and is the largest natural lake in Greece in terms of size and water volume (3 × 10 9 m 3 ). The lake's perimeter is 51 km and the maximum water depth 58 m. Lake Lisimachia (38°34'N, 21°23'E) is located 2.8 km to the west of Lake Trichonis (Fig. 1) , with a surface area of 13.2 km 2 , a perimeter of 17 km and a maximum depth of c. 9 m. Lake Lisimachia is connected to Lake Trichonis and the River Acheloos via the Alampei ditch and the Dimikos canal, respectively. Originally thought to be oligotrophic lakes (Koussouris 1978 , Overbeck & al. 1982 , some of the vascular plants found here such as Myriophyllum spicatum, Potamogeton pectinatus and Ranunculus trichophyllus usually indicate eutrophic and mesotrophic conditions (Koumpli-Sovantzi 1983) . The geomorphology of the surrounding area can be characterized as mostly flat, and only a small part is semi-mountainous.
Both lakes are the result of a post-alpine tectonic subduction created mainly by two fault systems of E-W and NW-SE direction. A secondary fault system positioned perpendicularly to that defines the area's hydrographic network of mainly seasonal flowing water channels and small streams. In addition, the presence of the crossed fault systems and the tectonic plates of the Pindos Zone favour the selective movement of groundwater and the formation of springs and sinkholes, which all contribute to the water reserves of the hydrological basin. The borders of the hydrological basins of the lakes are defined towards NE and E by the massif of Mt Panetoliko, towards S-SW by Mt Arakinthos and towards W by the basin of River Acheloos. Vegetation of the lakes Trichonis and Lisimachia. -In the littoral and supralittoral zone of both lakes Berula erecta, Nasturtium officinale, Lythrum junceum, Carex distans and Veronica angallis-aquatica dominate the herbaceous layer. In the shrub layer of the supralittoral zone Vitex agnus-castus and Rubus sanctus prevail, while Platanus orientalis, Salix alba and Populus alba dominate the tree layer.
In the upper sublittoral zone of Lake Trichonis, wherever alluvial deposits occur, the emergent rhizophytes Phragmites australis and Typha domingensis dominate. Reed bed vegetation grows nearly around the entire perimeter of the lake (except its NE and SE sections) and are interrupted only in areas of intense human influence. On the S side of the lake, particularly in the mid sublittoral zone, floating-leaved Nymphaea alba grows in protected areas in front of the reed beds. Lastly, in the lower sublittoral zone, with water depths greater than 2 m, various submerged macrophytes develop.
In the littoral and supralittoral zone of Lake Lisimachia the herbaceous layer includes as dominating taxa, apart from those mentioned for Lake Trichonis, Cyperus longus, Paspalum paspaloides and the newly recorded Ludwigia peploides subsp. montevidensis. The shrub and tree layers are as described for Lake Trichonis. In the upper sublittoral zone Phragmites australis dominates in a zone that extends along the perimeter of the lake. In the mid sublittoral zone the submerged rhizophyte Potamogeton nodosus thrives only locally, while in the upper sublittoral zone the submerged macrophytes Myriophyllum spicatum and Najus marina prevail.
Material and methods
The new floristic data presented here are based on collections and observations during floristic, phytosociological and ecological field work in the area shown in Fig. 1 , from May to October of 2001 through 2003, carried out by the first author aiming at a landscape ecology monograph of the region entitled "Ecology and management of the wet meadows and reed-beds in lakes of Western Greece". All the herbarium material is deposited in the herbarium of the Department of Environmental and Natural Resources Management, University of Ioannina, selected duplicates are deposited at the herbarium of the Botanic Garden and Botanical Museum Berlin-Dahlem (B).
Plant nomenclature basically follows Tutin & al. (1968 Tutin & al. ( -80, 1993 , Greuter & al. (1984 Greuter & al. ( , 1986 Greuter & al. ( , 1989 and Davis (1965-85) . Terminology of lake zonation follows Wetzel (1983) . The species list is in alphabetical order of family, genus, species and subspecies.
The collecting localities around Lakes Trichonis (T) and Lisimachia (L) are restricted to a zone of maximum width 200 m from the lake shores and the collecting dates are summarized below (see also Greece, already given for many parts of the country by Hayek (1928: 75, as M. lingulata Lehm.) . Nevertheless, the record is worth mentioning because M. laxa often seems to be confused with M. nemorosa Besser, which is sympatric with the former all over Greece (see Greuter & al. (2003) .
-For taxonomy and nomenclature of this species see Brummitt (1998) , Greuter & al. (2003) and Turland (2004) . Picris altissima Delile -T9b (1399) . T5a (633), T10a (634), L4a (635), T12a (636), L2b (111) .
Onagraceae Ludwigia peploides subsp. montevidensis (Spreng.) . -A taxon native to South America, extending from Brasil and Uruguay to Argentina and Chile, introduced and established in E Australia and New Zealand, and locally naturalized in W Europe (Raven 1963 , Fabris 1966 , Tutin & al. 1968 , Zuloaga & Morrone 1999 . New to Greece, at the same time the first record of the species for the Balkan Peninsula, according to Tutin & al. (1968: 308) . Only recently, Ludwigia peploides was reported from S Turkey (Göktürk & Sümbül 1998) .
Polygonaceae Rumex crispus L. -L6b (1441) .
Rubiaceae Galium palustre L. -T10c (792), T12b (1404) . -A species with its southern distribution limit in Greece (Schuler 2004: 144) . Its distribution in Greece is not exactly known because of possible confusion with G. elongatum C. Presl and G. debile Desv. G. palustre is known from Epirus in NW Greece (Drakolimni in Mt Timfi and Lakka Tsoumani marsh, SarikaHatzinikolaou 1999; Acheron delta, Georgiadis & al. 1997) and in N central Greece (Pinios delta, Eleftheriadou & al. 1995) . The species occurs also in the mountains, southwards to Mt Iti (Strid & Tan 1991: 304 reported from Epirus (Amvrakikos bay: Sarika & al. 2005) , NW Peloponnisos (Strofilia coastal area: Georgiadis & al. 1990 , Raabe & Koumpli-Sovantzi 2000 , and it was collected in wet places of northern Pilion, E Thessaly (Raus 2944a, herb. Raus, det. Snogerup).
Orchidaceae
Serapias vomeracea (Burm.) Briq. -T1a (1438).
Conclusions
Our research added 68 hitherto unpublished records to the flora of the lakes Trichonis and Lisimachia and their surroundings. The present research confirmed about 95 % of the hydrophytes identified in previous studies. This constitutes important information on the flora dynamics due to changes that have taken place in recent years, such as extensive agricultural cultivations. These changes also explain the participation of weed species in the present floristic list. The floristic and ecological research of the wetlands of Greece, especially of the ones incorporated in the European Ecological Network "Natura 2000", is essential for a reliable documentation of their biodiversity, as a prerequisite for the application of conservation measures and for the subsequent monitoring at the population/species level to predict, or even steer, threatening effects of land management activities or natural disturbances in these ecologically vulnerable wetlands.
